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SHORT COMMUNICATION

AUTORADIOGRAPHIC AND CYTOCHEMICAL STUDIES ON NUCLEAR AND
CYTOPLAS1\11C INCLUSIONS OF DUCK EMBRYO FIBROBLASTS
INFECTED \VITH HERPES TYPE \71RUS ISOLATED FROl\I CHICKENS
\\;ITH ATAREK'S DISEASEl

KOICHi ONo, SHIR0 1<ATo, NOBt;zo I\vA AND To SHIYUKi DOT
Department of Pathology. Researclt Institute for Ajicrobial Diseases, Osaka University, Yamada-
kami, Suita. Osaka

(RcceiVCd December I, 1969)

ATany studies have provided strong e\, Idence
that a Ilerpes-type virus (HTV) is the cause of
Allarek's disease (!\{D)(Churchill and Biggs,
1967 ; Solomon at a1. , 1968 ; I*;azcrian at al. ,
1968 ; Biggs at a1. , 1969). Three strains of the
HT\I \\, ere isolated in duck embryo fibroblasts
(DEF) by th. math. d of S. I'm. n at a1. (1968)
(Kato at a1. , 1969). Tire bi. I, ginal and in or-
phological characteristics of these strains of
virus in tissue culture were nearly identical \\, ith
thosc described by the authors mentioned
above. The strains \\, ere Ilamcd the Biken A,
B and C strain. DEF infected \\, it I\ one of

these strains produced typical herpes type
nuclear inclusions just like those described by
Churchi11 (1968). Besides nuclear inclusions,

also observed eosinophilic cytoplasmicwe

inclusions ill thcse cells, \\ hich have not been
described previously.

This communication described autoradio-

graphic and cytochemical studies on these
new cytoplasmic inclusions in comparison \\, ith
nuclear inclusions. Throughout the experi-
merits the specificity of the cytopathic effects
of the HTV \\, as confirmed by the direct
fluorescent antibody technique described by
I Titis won< was supported in part by a grant from

the Agricultural Cooperative Association of Hyogo
Prefecture
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Nito er a1. (1969).
DEF cultures \\, ere inoculated \\, itIT one of

the Biken strains. Typical foci developed
3-5 days after inoculation. These foci con-
SISted of many round cells and multinucleated
giant cells (Fig. I). Using Bouin's fixative and
hematoxylin-eosin staining, the cells con-

stituting the foci \\, ere seeiT to have many
Gosinophilic cytoplasmic inclusions as well
as herpes type ITUclear inclusions whiclT stained
**'ith hamat. xylin (Fig. I, 2). Cults with
cytoplasmic (C) inclusions always contained
nuclear (N) inclusions as well. Therefore,
C Incltision formation seems to occur subse-

quent to N inclusion formation. C inclusions
only stain witlT eosin and ITaving halos around
them. They are generally irregular in shape
and vary in size from less than I 14 to a few It
in diameter. The number of C inclusions

varies from a fe\\, to very many, per cell and
sometimes all the cytoplasmic area was occu-
pled by numerous C inclusions of various
shapes. C inclusions did not stain with SchifT's
polysaccharide stain. They also gave a nega-
tit, e FeulgeiT reaction, \\, hile 1.1 inclusions gave

ofThesea positive reaction. two types
inclusions in DEF inoculated with Biken's

strains were detectable from the beginning of
virus isolation up to the 36th passage in DEF.
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FIGURE I. A Minti'111, c/ea!e gin, !t cell i',, a 1111'city'ours 171 a 11/01/01aye, ' c, !/ti, re of
of JICA e, ,161yo jibrob!asts 5 days rifte, 1110ci!/at!'o11 arith of 11ck e, ,16, y0 1/6/'06/asts
jinected colth Bake, , B $11 alli. Fall'o14sfo, ms of Jiltc/eo, ' inchrsi0,13 o11d cytoplas"Ile
1'11ch, $1'01, s are PI'ese, ,t. F1'red tufth Boil, ',!'s find, stallied t"'ill he'lla!OAyl^},-
eosi, I

FIGURE 2. H, :gh Inagi!ification of the gim!I cell shoal111 1'11 Fig. I

FIGURE 3-8. '11/01'oatogi'o, 113 of diick e, ,1613,01/6/06/asts 4 days riflei 1110c, I-
folioi, tort/, of!Ich e, ,161yojibrob/"sts filected colth Bike, ! C slidi',! ofte, exposi, re to
"H-Ihy",,'at, re 101' I IIJ. F1'xed refth Bowi, !'s fill'of, sini, led 201'1h Ile, ,Intoxy/^}I-eosi, I.
Note 1111c/eni' foe, of grains, alld cyiop/as"11'c I', ich, $101is 11ee 1101/1 slit, ei gi'dins.
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HTV-infected DEF showing typical cyto-
pathic effects of the HTV \\. ere kept in medium
containing 'H-thymidine (5 PCIml, specific
activity 5 c;inM) for I hr. Then the cells were
fixed in Bouin's fluid for 2 hr and treated \\, ith

2% perchloric acid for 40 min at 4 C. Then
autoradiography \^as carried out by the dipping
method using SakuTa \R-AT2 nuclear emul-

After 5 days exposure, the preparationsSIOn.

\\. ere developed, fixed and stained \\, ith hema-
toxylin-eosin. As shown in Fig. 3-8, many
cells constitutii\g the typical focus contained
irregular shaped accumulations of silver
grains in the center of their nuclei. Generally
the nTargin, .ted chromatiit and nucleolus
\^erc frce from silver Grains \\. CTegrains
concentrated in one or t\\. o areas of the

nucleus, probably representing an early stage
of infection (Fig. 3). Sometimes silver grains
\\. erc aggregated lit bizarre shapes (Fig. 5)
or ring shapes \\, It IT a nucleolus at the center
(Fig. 6). In some cells the areas of silver grains
^, erc ideiTtical witlT those of nuclear Inclusions

(Figs. 7, 8). The appearance of silver grains
in the I\uclei of HTV-infected DEF \\as

similar to that in the nuclei of \rero cells in-

rected \\ith \, aricella-zoster \, irus (Nil and
A{acda, 1969).

These results sho\\, that D\A synthesis of
the HTV takes place exclusively in the ITticlei
of infected cclls. The cytoplasmic inclusions
were not related to DNA synthesis. The
significance of the cytoplasmic inclusions in
viral multiplication is no\\' tinder investigation.
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